A 42-year-old air-conditioning technician presented with abdominal pain and influenza like illness eventually developed thrombocytopenia and haemoconcentration with renal impairment shortly after admission. The patient required a section of haemodialysis for acute oliguric renal failure with fluid overload. He developed diuresis and his clinical condition was improved with supportive treatment. Hantaan virus infection with haemorrhagic fever with renal syndrome was confirmed by serologic test. (Hong Kong j.emerg.med. 2011; 18:37-41) 42
Case
A 42-year-old airport air-conditioning technician, with good past health, presented to Princess Margaret Hospital for on and off fever and influenza-like illness for 3 days. He suffered from chills and rigor, productive cough, mild epigastric discomfort, generalised malaise and myalgia. An episode of syncope was reported one day before the consultation. He had no history of travel or poultry contact recently. There was no clustering of cases in his family or workplace.
He was afebrile on arrival and his vital signs were stable. Initial physical examination was unremarkable except mild dehydration. Chest X-ray and electrocardiogram were normal. He was admitted to Emergency Medicine Ward for further management. Initial blood test revealed thrombocytopenia (84 x 10 9 /L) with lymphopenia (0.6 x 10 9 /L, 9.3%), haemoconcentration (haematocrit 0.502) and renal impairment (urea 11.2 mmol/L, creatinine 188 umol/L). The liver function was normal. Signs of dehydration were noticed and intravenous fluid was started.
Facial and upper chest erythemas were noticed during ward round on the following day. Epigastric discomfort had become more prominent. Bedside ultrasound showed no abnormality. Further drop of platelet count to 58 x 10 9 /L was found in subsequent blood test. Renal impairment had been slightly improved after fluid replacement (urea 13.8 mmol/L and creatinine 161 umol/L). Clotting profile was normal. The creatinine kinase was 501 U/L, which was mildly elevated. Patient was transferred to the medical unit for further management.
The blood film had been examined on day 2. Atypical lymphocytopenia of 13% was found. Mild proteinuria and haematuria was noticed by urine multistix. Ultrasound scan in radiology department revealed small rim of fluid in Morrison's pouch. Abdominal pain was getting worse. Computer tomography of abdomen with contrast suggested by surgical colleagues was withheld in view of his deteriorating renal function.
Platelet count dropped to 37 x 10 9 /L on day 4. 24-hour urine for protein was 2.92 g. Acute oliguric renal failure developed with urine output decreased to 380 ml/day and creatinine rise to 760 umol/L on day 5. Shortness of breath and bilateral crepitation of basal lung field were found on day 6. A section of haemodialysis was offered because of acute renal failure with fluid retention. Urine output was improved after a section of haemodialysis. The patient subsequently went into diuretic phase with maximum urine output of 6.16 litres on day 9.
Screening of infectious diseases, including Leptospira
Despite the renal function was gradually improving, his blood pressure was elevated and atenolol was given for blood pressure control.
The result of the paired-sera of IgM for Hantaan Virus came back on day 12 and revealed a four-fold rise in titer. Haemorrhagic fever with renal syndrome (HFRS) was confirmed. This patient was discharged uneventfully on day 11, and his serum creatinine level returned to normal in 3 weeks time. The progress of the patient is summarised in Figure 1 . 
Discussion

Virus diversity
Hantaviruses are associated with two severe, acute febrile syndromes: HFRS and Hantavirus Pulmonary syndrome. Other severe neurological manifestations, such as encephalitis, Guillain-Barrie syndrome, and acute disseminated encephalomyelitis are uncommon. 
Pathogenesis
HFRS is caused by airborne contact with secretions (especially urine) from Hantavirus infected rodent. Our patient probably had contact with the virus while working as an air conditioner technician in the airport. The pathogenesis of HFRS is not completely understood. β3-integrin, as portal of entry of Hantavirus, is believed to play an important role in the pathogenesis of HFRS. 3 It is expressed on the surfaces of endothelial cells, macrophages and platelets. β3-integrins are important in the regulation of vascular permeability and platelet function, which accounted for the pathophysiological changes of HFRS. The role of cytokine mediators in Hantavirus disease has been investigated. Increased serum level of cytokine (IL-6, IL-10, TNF-alpha) may mediate fever, chills, myalgia and hypotension, all of which are seen in Hantavirus disease. 4 The severity of the illness mainly depends on the strain of Hantavirus. Korean haemorrhagic fever (Hantaan virus), and Balkan haemorrhagic fever (Dobrava virus) usually cause severe manifestation of HFRS. Seoul virus, and Nephropathia epidemica (Puumala virus) usually cause mild to moderate form of HFRS. Genetic disposition might also play a role in determining the severity of disease. HLA B27 is associated with more benign course, but HLA haplotype B8 DRB1*0301 is associated with more severe disease.
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Clinical feature
Hantavirus infection, a notifiable disease, has been uncommon in Hong Kong. There is only one case per year reported in the period from 2008 to 2009. A local survey in 1990 revealed 19.7% of the rats were seropositive to Hantaan-related virus. 6 Patients with mild signs and symptoms might not be fully investigated and thus resulted in under diagnosis and reporting of the disease.
The incubation period was variously quoted as being from 4 to 42 days. There are 5 progressive stages of HRFS: febrile, hypotensive, oliguric, diuretic, and convalescent. 7 The febrile stage occurs in all patients and lasts for 4-6 days. Besides high fever and flu-like symptoms, patient may have subconjunctival haemorrhage, petechiae over axilla and soft palate. Flushing of face, neck and chest due to vascular dysfunction did happen in our patient. Visual disturbance, especially transient myopia, is pathognomonic. This myopic shift, which presented in one-third of patient, is related to thickening of the lens. 8 Bradycardia may be occurred. Mildly elevated haematocrit due to haemoconcentration, atypical lymphocytosis and thrombocytopenia are usually present. Patient may present with severe frontal and orbital headache.
The hypotensive stage, occurs in 11% of patients, may last for few hours to 2 days, and coincides with defervescence. Tachycardia in this stage may represent impending shock. Acute abdomen may be related to paralytic ileus. Some reported convulsion and purposeless movements. Clotting profile may revealed prolonged prothrombin time (PT) and activated partial thromboplastin time (APTT).
The oliguric stage occurs in 65% of patients, and lasts for 3 to 6 days. Hypertension, uremic platelet dysfunction, and oedema are characteristic. Thrombocytopenia usually resolves in this stage. Pulmonary oedema and intra-cerebral haemorrhage is the major cause of mortality.
The diuretic phase lasts for 2 to 3 weeks, with range of 3 to 6 L/day, probably due to reduced responsiveness of collecting duct to vasopressin. Dehydration and circulatory shock could be occurred.
The convalescent stage may last for as long as 3 to 6 month. Clinical recovery usually in the middle of second week, with gradual resolution of symptoms and azotemia.
Diagnosis
Diagnosis is mainly by high index of suspicion, identification of characteristic clinical features, serological test, and exclusion of other differentials. Other differential diagnosis includes severe sepsis with disseminated intravascular coagulation (DIC), haemolytic uremic syndrome (HUS) / thrombotic thrombocytopenic purpura (TTP), dengue fever, leptospirosis and malaria. Immunofluorescence (IF) assay, which is sensitive and group specific, has been widely used for diagnosis as its ability to detect IgG and IgM. Enzyme immunoassays (EIA) based on recombinant nucleocapsid has also been developed, especially for sensitive detection of IgM, which facilitate earlier diagnosis. 9 Even during the first days of the disease, IgM and usually also IgG antibodies are present. 10 In rare cases (<2%) Puumala IgM antibodies have been negative up to 4 days after onset of illness. Reverse transcriptase polymerase chain reaction with genus-specific or type-specific primers could be useful, but EIA and IF are required for narrowing down the search of Hantavirus genus. 
Treatment and Prognosis
Acute management is mainly supportive. Majority of patients would fully recover after supportive treatment. There is a prospective placebo-controlled trial suggested that intravenous ribavirin decreased the severity and mortality of HFRS in China. 11 However, the side effect of ribavirin, especially haemolytic anemia, limits its use, and it is better reserved in those regions where dialysis support is not feasible.
Prognosis is usually good. Case fatality rate due to Puumala infection ranges from 0.1% to 0.4%, but the reported mortality of Dobrava infection has been 7-12%. 1 Hantaan and Seoul subtype can also cause moderate to severe HFRS as Dobrava subtype. Several factors are used to predict the prognosis. Low platelet count (<60 x 10 9 /L) during initial evaluation predicts subsequent severe renal failure (serum creatinine >620 umol/L) by median lag of 4 days. 12 Another study revealed elevated aspartate aminotransferase (≥110 U/L), microscopic haematuria (≥5/HPF), and leukocytosis (≥14 x 10 9 /L) are associated with development of oliguric renal failure. 13 Other complications of HRFS are rare. Abdominal pain and back pain may represent retroperitoneal haemorrhage. Transient hypopituitarism may occur due to abnormal anterior pituitary response and which leads to delayed diuresis. There are few reports about the long-term sequela of HFRS such as proteinuria, chronic renal insufficiency and hypertension. A control study of nephropathia epidemica revealed resolution of glomerular hyperfiltration, and proteinuria during longer follow-up, as glomerular hyperfiltration and proteinuria might be associated with an increased risk of hypertensive renal disease.
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Conclusion
As Hantavirus infection is uncommon in Hong Kong, clinicians might be unaware of HFRS. Clinical symptoms that should alert the physicians of the possibility of Hantavirus infection are high fever, headache, and, abdominal and back pain. Presence of vascular leak (haemoconcentration), vascular dysfunction (erythema over face and neck), visual disturbance especially myopic shift, thrombocytopenia, proteinuria and haematuria, and rapidly renal deterioration are characteristic of HFRS. Early exclusion of other differential diagnosis is crucial. Correlation with patient's occupation and travel history would be of great importance. Supportive treatment is usually sufficient for majority of cases.
